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So 

- 

[»#315] £fc«2{Cfc^T, fufB^MTt*!*, Fe, Co, Ni 

, Ru, Rh, Pd, Os, I r , Pt, Cu, Ag, Au, Al, In, Sn 
, Pb, P, As, S b^&3itf*ife— a*fett!K»07£lll-p**i4:S4f«t 

«, LPCVD^fi{CJ:yfig|K3tlfcPtT-*>.5riS:^4:-rs4 s »#:^«©# 
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[lt#*9] ff^«17JrM7C9V>T;M^-*tCSv>T, St. 
WIS. ifT 5 ***^, -^S?*/!/**?. ^nyi^ji-, i-^bSf^7" 

[0 0 0 1] 

[0 0 0 2] 
[t£#tf>&fl5] 

• tsnxmmnmmmz:B8.L&*). *sstt&ia±s <ffl&s*iTv* 

[0 0 0 3] 

-#tf>S«_hic, HJM*Bfc«»IS»Jl©*fllh9>s;** (TFT) Sf^jRb 
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[0 0 0 4] 

bfrbfctffc. ^XvCVD^LPCVDSt-illfeMI^MS 
[0 0 0 5] 

IgftR^fltfltOD^iiOiKFfi^ffiSrdflfrft^atUT, EBSP (Electron 
BackScatter diffraction Pattern: yKltff;^-$g[ir#TV\° # — jSj^&So EB 

©■f*l##l 5° «T©«gffiP«3T*$>SfI«&^H , >i:P?>5- 0 ff^-ftl#S:15 
° tbfcOtt, -«W«:aRi6tf 1 5° -C'fcSfc&T-feSo 

[0 0 0 6] 

*ftH***BI©|gafl:iS©loi:bT4*l«ir t 7-l 8 3 5 4-0#4!4* 
®J:ift«IR***.R'CTFT«:»«t*t, «#3frS#»g©fa_h©*T*fc 
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[0 0 0 7] 

b i e» 1 1 z> mm] 

»tC«fffi*SaJt^«K*:RS:^f -->^tCJ: 'J^ttii:, <B*©irA^*©?S 
[0 0 0 8] 

fdf, > ft/ha <-r*rtTf, i^cfA-f^fflffittwscfitf*^ 
tt.mnit'gtfT >i/vji*wiB2iiz>z£ t*mjmk¥& a **x m «fc <^= -t 

«rfB*#i*K©*ffi x * ;b <fc tf-ffc^jtf-r > S/ ■v ;i/ SrSEfi: a its ismttm-f 
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[0 0 0 9] 

z. © & o & mm z mm 1- * £ » ©s^t* & y , huih^Mtc* ©«m a 

/J% 3 < -f S r i: T\ ffi * ©^-VW x ©vS-|4M*Sc (c W S ^ 1/ -r > ©H& Sr^-fft 

44 £ <fcl>*4fffittt © fRj_ti & HSR £ r h & g ift £: b X v % S . 
[0010] 
v [Kg£ft¥&t-.5£&©3Mg] 

>i/^;v?:^tS-BrTBI^4 i SS:/h^<'rti«, «B*©£j**,K«:tfilI'*-* 
ittci'J, |£4^#®l©ft^tf^>:^;i/£ii*nai±T, &M7GiRfCJ:«*£JI 

e> tc b T»« 3 *i &e&X ¥*itfs)8|{i, ^Mtc««<« t * o X j&£ b feUSfit 

[0011] 
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[0012] 

tiamtezw&v. #&&mm&^ -*j*m*iz<oftmim& 

[0 0 13] 

o 

[0014] 
[0 0 15] 

iffi^SmgtCfc^T. tffIB^:®7£»tt, Fe, Co, Ni, Ru. R 
h, Pd, Os. I r. Pt, Cu. Ag, Au, Al, In. Sn, Pb. P 

[0 0 16] 
[0 0 17] 
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& m -r £ it&®*mfcm * mm u x * a ^ . 

[0 0 18] 

*fe, XfBfs2Xg{C{;t, ^7Xv^gf&ffl^53J:A^IS. tuffi^:? 

o 

[0019] 

Sfcu. *fe. r> i E-TS:^ , 9XV'ffcUfe#Hfttcip*flcIJtS:«UT*J:v^ 
[0 0 2 0] 

±l3fP«lxe»C^V^T, B>f8H^S7t^tt> Fe, Co, Ni, Ru, R 
h, Pd, Os, I r, Pt, Cu, Ag, Au, Al, In, S iu Pb.P 

.as, s b*»&a«nfe-a*fejiii[»a©7B*Tf** 

[0 0 2 1] 

><0##iUD;*:R£— «K*S£fc#T?t*S. ^©feib, tf-^SSfeffl (TFTtft 
>*JBiK:**^K:St*l* KM >«SfE«) , *:7«fl£|t (T F Ttftf7ytmic& 

[0 0 2 2] 

S^a|flc^S<Z)*atffl5 1 U T ffl v % fe £ tf <d fcffi^-T £ r £ # «TI6 1 * « 

a 

7 2002 - 3002048 
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[0 0 2 3] 
[0 0 2 4] 

Bfl (A) fCi3V*T««l OCtt, A'J^A^W^f 
*&flH*T%&^. 3-->^tt§g©7 0 5 9t^^X^ 1 7 3 7^5X 

[0 0 2 5] 

ttflB&Kl 0©±{cTtt«HtflU l *^ffl#S (LPCVDffi, y^xvc 
[0 0 2 6] 

0~2 0 0 nm <M *■ b < 3 0 ~ 1 0 0 n m) ©^SlC^-tS. i&fE^tt 
K 1 2 t b T tt, #SI4 i #ftI^eitMI i f ; »#i'S: if »J , 

[0 0 2 7] 

5=->^««) fcJBV^T, 3 0 #~ 2 0 (jj* b < 3 ~ 1 5 &) fffc e> . 3 
^{C, #;*CDSfc4& 50~300sccm. &W.<DS.Ig.%: 200~5 0 0S, R 
F & 1 0 0~4 0 OWt btffilt5©A s l* bV^ 0 
[0 0 2 8] 

ft-T.S. i-T. ^^t-fbSrSl^-r-Sfc^W^MfciSSr^feS (^Itff 13) fc 
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[0 0 2 9] 
[0 0 3 0] 

7 r - * *7 =.- )v]p*m<*^ 2>mt —- )i8kT*ft&5 . mr—-jvmt.hxit. 

* MUKtflppmaT. Jff*b<tt0. lppmHT©a*#H«>fe4 0 0 
~ 7 0 0 TC, -f^^S^tCtt 5 0 0 — 5 5 0 °CX, 4 — 12 l$|Hfl£BtfT ^. 

'*fe, ir--;va©ffi©Miii: or i/- «fy 

-v;i/T--;i/& (RTAi) ^^rM^^Ttj iv^o 
[0 0 3 1] 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4] 

immm 
immm n 
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[0 0 3 5] 

HI (A) lZ&^Tmffi.l 0&CI±, ^^^7X11, AV ykibVTJ 
1R$:m^T%&<<\ «iH n-r.>yt±«©7 0 5 9 #9X^1 7 3 7#^X 

[0 0 3 6] 

mmmi o<D±izTMmm<mi i (lpcvd^ y^xvc 

. *mmwiz&^x. r^mmmtLxmmi 5 0 nm<Dwntm-{mmm (mm 

JtS i =3 2%, 0=2 7%, N=2 4%, H=17%) £7^t>2><, 
[0 0 3 7] 

0~2 0 0 nm (»Sb<tt3 0~1 0 0 nm) ©^StC^-T-S. tuiB^tt 

fllT'tt, LPCVDffiSrf^, 5 5nm«)^IIiI^lt5. 
[0 0 3 8] 

3=->^7l£fi^0 &«^T, 3 0#~2 0d L < « 3 ~ 1 5 $ 

e>fC, #X£>S5«;$: 50~300sccm. IfifflMt 2 0 0~5 0 0l, R 
FS:10 0~4 0 0Wilt»at5©^l*bv\ *HI6MT'«, ArSM^ 
, A*XCD?5S*S: lOOsccm, RFS2 0 0W, S^iS^S^ OOtfcltF 

^ >r 3i * y vmrnz tmi^ij* e> „ 

[0 0 3 9] 

1 0 ffi$E# 2002 - 3002048 



#2001-067618 

[0 0 4 0] 

fit, in^a^^^oT, 4Mg#;i8i©^iHbS:«&e>o 

~7 0 0r, ftgfi5(C(i5 0'0~5 5 0iCt. 4 ~ 1 2 Bf fgSSfT&^U* <fc <<^ 

^T--;i^ffi<Z)fl6©Sn^Si:LTl/-ifT--;i/ffi, tfci±9tf>v f-9- 
_v;i,7--;H£ (RTAS) #£ffl^T*>J:^. #§fe&6M-ett, iD^a (5 

5 Or, 4B$m) £?T&V\ *g B lR^*K?:^-r.5o 
[0 04 1] 

[0 0 4 2] 
[0 0 4 3] 

L^mm 2 ] 

[0 0 4 4] 
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®i (a) fcas^ra&Ri o t.hx. ^/*;b3S#5*«««:jbvv mmmm. 

±iZ-L PCVD^giCiUKJP6 5 nmffl^ISifgSMtS. r 

851?: 1 0 0 s c c-m. RFI2 0 0W, «>IK?&£gS: 4 0 0°C £ LT^T&ofc. 
[0 0 4 5] 

(iilSSHSppm, #«10ml) 

[0 0 4 6] 

kh&lx^s. z<D£g<D<%}g.e zm&ftmtTzt. mmx-ft 

H^,tC«-r^a$:^f^ofet.©tt2. 3 5 g • c m 3 , fjfcfcfc^ 2. 24 

[0 0 4 7] 

k, 2oo§) izxmwmm*fite-3f-. *ffl»issHi 7 tc^-r., 

017 (A) liA r &^XV{tbfe#ffl^{Clgt-^3S:??&ofc*/©T*& t J> 
017 (B) l±fr^t>*^ofe%G)t?&S„ 01 8&01 7©&5£0T?& 

S= 017 (A) , 018 (A) tt01 7 (B) , 018 (B) iZit^X^U-^f 
>tf>^2<te^X^ZZ\£tft>fr&<, 01 7 (A) , 01 8 (A) tt0 1 7 (B 
) , 018 (B) (Cjt^T^ W>©^##fc^ii^T'&37b\ ifU^Otfi/bZ 
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[0 0 4 8] 

[0 0 4 9] 
3 ] 

[0 0 5 0] 

JteBWlJCUfctfoTHl (A) !T«tS. 0 3 (A) t 

01 (A) JC^jS-tsaJ^KlliBIC^SrfflV^TV^*. 
[0 0 5 1] 

[0 0 5 2] 

* fe ttlOMi £ £ f S £ ^ 9 X?ft b £#H^# Z ft 

fc/BV^T, 3 0#~2 0^ (#*U<t43~l 5 ft) ffft'i. 3 
^3 IC, #X0DSft4$: 50~300sccnu g«£>jg,SS: 2 0 0~5 0 0g, R 
F £ 1 0 0~4 0 0 W£ bT*a«-r50>#S£ l/V^. #3ggB#l"e»> S3R&/BV^ 
, 00 s ccm, RF& 2 0 0W, fi«fig?:4 0 OCi: bt K 

V -f X >y ^ > fiS«fCT«««:*Tfc e> „ 
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[0 0 5 3] 

mtSftAt 1 P P mJ^T, jj* b < fcfc 0 . lpp mJg*T<Z>S*#Hft4»T?.4 0 0 
~7 0 0t, ft*lfttCl±5 0 0~5 5 0°CT', 4 ~ 1 2 WWSattf ft^-tf J: V^. 

-v;VT--;i/S (RTAS6) . *&JBV%T*>«fc^. *Stf6«T?tt, iDHS^S (5 
5 or, 4B#R3) &f?fcv^ «ftH^3RRS:»«'r*. 
[0 0 5 4] 

[0 0 5 5] 

[**4f4] 

[0 0 5 6] 

B4 (a) cfintisi otci±, ^-^iS^^xas, 9**9*^ 

iK&M^Tt&V^ «;tti, =l- — >V1±ma> 7 0 5 9 ^7X* 1 7 3 7 ^/^X 
[0 0 5 7] 

, Mo, Cu, Cr, N dfrim&frt-TbM, * fcttfoSaTC^IS:^^^^^ 
tf>ybfc^^M^K(C^*$ti,^^^JK?:m^T ; biVx 0 AgPd 
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o BIJ£4 0 Onm0Wi*f>)5c5iiI3 1 Sr^f 3, 

[0 0 5 8] 

«V*T, ttMR3 (LPCVDS. ^5X7CVDffif) ICJ: 

<^T, TMilt LTII 1 5 0 nmfflWtlfta*! (ffli£lfcSi = 3 2% 
, 0=27%, N=2 4%, H=17%) 
[0 0 5 9] 

0-2 0 0 nm (ff*l,<B:3 0~100nm) <Z)J»2 (CJgfSf 5. f«fB¥#ft 

it'll LPCVDffilfflK 5 5nmffl#SSi*l&SEIt5 0 
[0 0 6 0] 

&fflv>T, 3 0#~2 0# (*f* U<&3~1 5#) fj^e>. £ 
e>(C, ^0MS5O~3OOsccm, If 0 0~5 0 OE R 

F£ 1 0 0 — 4 0 OWi: LXmm-t&fttfWt #H5£WT*li, Ti'^-T 

SrM^K tfXCDiJfciS: lOOsccm, RF&2 0 0W> SSfiSS: 4 0 0 r £ 

[0 0 6 1] 

tfjfS&MSiiti: bTHu ->y>r;i/, 3; * fettles© 
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[0 0 6 2] 

KliStflppmHT. ffib<tt0. 1 p pmJetT©a*#H*f»'T?4 0 0 
~7 0 0t:, f^*W(C(i5 0 0~5 5 o°c-e, 4 ~ 1 2 i$lSig 1 KfTfc;ttf<J:V'>. 

5 or, 4^ra) &*t&vv mk^m 

[0 0 6 3] 
[0 0 6 4] 

i©J:^K:bTff&*lfclgft*t i P^*lltJCfit't*yi/-f>tt/hS<, #ic-^ 

[0 0 6 5] 
[JBfiff 5 ] 

o 

[0 0 6 6] 

^JfeMTliH- — >^tt©# 7 0 5 9 1 7 3 7 tf^X&h* 

ace, ^fe{±x-T->i/x ® ic^a & b& l & % © & 

1 6 filft4$ 2 002-3002048 
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[0 0 6 7] 

3i*Ktfctt»ftfifba*Kftif©i«»IK^&«6KJ?l 0-1 5 0nm (jff* 
L<B50~100nm) (OTMSMtS. fit, *&lliSftl<Z>*LaMttlC 
l!l»4Ta. W, Cr, Mo§fflitfM»fcJ:^©aiiIlCj:»J 3 0 0 

ttKJ? 7 5 nm©|g*R3i*l««:J£/*U R^TlWl 
50nmfflWSix (x= 2 . 0-2. 8) &«Ltt, *gfcS|S#&X y =f- 

>irhxrm^m5 o 3 sr^-rs. #i&fc«T*tt, TasMftM 5 0 3 

[0 0 6 8] 

^Lt«5 0 1 feJ:OfT**3tl«5 0 3 JitCBMfcJiJMJt, SMt«*Ut * »i 
*fb3ft3i*«fc &J«*ttJPl 0-6 5 0 nm (»* b < li 5 0- 

6 0 0 nm) ©TiR5 0 4 S»)*t«. *HiSMT*ttT«SlS 5 0 4 £ bT#» 

M7?H T*I5 0 4 ilbTfct, ^XvCVDffi^SK SiH 4 , NH 3 , & 

8 0 n m<DMitmtmmm 5 0 4 (afij£.fcb Si=32%, 0=27%, N = 2 4 
%, H = 1 7%) fe^«t5. 
[0 0 6 9] 

#C^T% T«I5 0 4±{C3M*flcR5 0 5 S:Mt5. ¥3S#)8I 5 0 5 », * 

ICfcU, 25 — 200nm L<li30~ lOOnm) 

^TZiJi (SiGe) &±&iZT'mf&-?ZtL&^a 
[0 0 7 0] 
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jtiC^^XTftlCH (y^XYCVDgf, K9>fi»f 

fcffi^T, 3 0^~2 0^(fil<tt3~15*)»i„ £ 
IC, 50 — 300sccm, g«£>SK$: 2 0 0 — 5 0 01, R F 

& 1 0 0~4 0 OWi LT»lt*<D*aS LV^ **16«T?tt, ^7^7CV 

[0 0 7 1] 

fit. -y^r^/«;if©«i«S:«v^fc»«ftft*fi«:ff<i;oT» ^ffR^ISA 

[0 0 7 2] 

x^r-i/vl/— if -<f>Y AG I/— if, YV0 4 i/-f^5:H^rJ:tfT*§S. itl 
&©U— if fc»v**»-&K:tt, U-if#6S*&^e>i*ftf;*4xfcU-- if^-2»&3fc3* 

•*-**>«> xdri/vu-if *m^2>&-&\zrtfrxftnmw. 

ifc300Hzfcb, V— *f-^*}V3r-mm.Z 1 0 0 — 8 0 0 mJ/cni 2 (-ft*61KC 
Ii2 0 0~7 0 0mj/coi 2 )i:t5„ Y A G b-if &MV^«-£tCfct-?-©^ 

2^^SrMvv?^/X^MMSStl~3 OOHztL, U-1f-x*;i/¥-SBS[ 

53 0 0-1 0 0 0 raj/cm 2 (-fcSftHCW: 3 5 0 — 8 0 0 mj/cm 2 ) f 3 £ &<^» J & 
LT*al 0 0—1 0 0 0 Mm, M*.l£4 0 0 n rnVm^V^Mythf- V— if fcf-A 

-<? £ 5 0 — 9 8%h bt^ToT^ <fcVN 0 

[0 0 7 3] 

r © J: e> IC LT, ^ l/-f >©/h3 i 
[0 0 7 4] 
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0- 2 7 0 3 6 3*^«tcBl^bTV^***6S:affl-rn««fcV^ *H 
ffftoT, W*©iWfc©*ft3*R5 0 6 a~5 0 6 dfc#*. '*b*C. 

© J: e> (C L T#SS b fc'fStt»W «r*r*-STFTfcW7 SSftM #T # *) , 

o 

[0 0 7 5] 

-eLT, HfftK^flcBttCXy^^y&ffjasoT, ¥*»&«5 0 7 a~5 10 
[0 0 7 6] 

VX* 506a~506d &Bfci£U «ffcfC$fi»K 5 1 1 SjgjJbT^ 

ffcS-tt*C!>#a*L^. *HJ6MT-ii, L P C V Dif T* 2 0 n mffilftSil 

#*S5 0 7 a~5 1 0 a<ZU:a5ttgMb3ft<&. -fbT, SMt&*Ri3J:tf4M!* 
a: »^<DI*-fcLfc*MMWf5 o 7 b~ 

5 10 b*«»&n*. 
[0 0 7 7] 

f^l5 0 7 b~5 10b&MLfet, TFT(Dl§^fS:i«lt5feS) 
[0 0 7 8] 

#CV>-e, 0 7 b~5 1 0 bSiei||lffl^-Meil5 1 1 

f*. hJtM*K5 1 lB7*5X?CVDS*feaxA'y3tffi5:fflK 

fSI:20~l 5 0 n mi: LTSi5:t«eiII'Wt 4. #JIS6MT-&. V 
^XvCVD&fCj: ij 3 5 n mCD^£ -CSMtSflSJiJlSK (iffi^itS 1=3 2%, 



ffiliE'ft 2002-300204 



$#2 001-067618 
0=5 9%, N=7%, H=2%) T?Jgj£bfc. %*>5 ^, f- htteMWiiMfc 
[0 0 7 9] 

»-ffcS*BtS:ffiV»**-&fC»i, 7"7X7CVDat*TEOS (Tetraeth 
yl Orthosilicate) fcO^&ffl^U SJSE*4 0Pa, S«?&,g3 0 0~4 
0 OlCfcU, W«« (1 3. 5 6 MHz) M^mS. 0 . 5~0. 8W/cm 2 T'W 

4 0 0-5 0 o , C(7)^T--;kcJ; yy- b^Sili: LT&#fc#f£ r t 

[0 0 8 0] 

h*S^M5 1 0 a £S&ffi3-e\ Stfftl5 1 0 a IC^M^tg* 5:#At 

keV, F-X15X 1 0 14 /cm 2 i:LT F-tf>y^fflS:^f^e>. 
[0 0 8 1] 

m^x. w,io>>f- hiiii5 i 2 saMft-*-*. ^2©^- hueitBi 5 12s. 

7"7X7CVDS*fcliXA'>^'SS:S^V 0—1 5 0 nmtlTS* 

$ "CK-ffcSffcJlSllfflt (limit S i = 3 2 %. O = 5 9 %, N = 7%, H = 2 %) 

[0 0 8 2] 

m0Hlffl#ti4O8il 1 HlOO~4 0 0 nmffl®2(!)iilg4 0 9 i:?: 
mmi&8.?Z>. *mMWX\t, If3 O nmCDT a N1^P,S:4$ 1 ffl*tK4 
0 8t, 113 7 0 nmCDWiA^^Sf 2fflf S14 0 9 itlMLfe. T 
aNBIttXAy #&T*7£J&U TaCD#--!f<y h £Mv\ fi3R&*tf#H»WT» 

x^-^Lfe. Witt. w©*-$*<y N&iv^fex;t>^ffitMif-. 

2 0 m|E#2 0 0 2 - 3 0 0 2 0 4 8 



#200 1—0 67618 
*<Dm\Z6yyfc#>¥?.Ty (WF 6 ) ?:M^5iCVDStMt5ri% 

iffltS^W 9. 9 9 9 9 %) <D#->f y V Sr/g^feX/ty 3 6 

M$9~2 0 a Q c m*mm-*Z>Z.H&T°gfr. 
[0 0 8 3] 

fc*S. ***«ttt. Slfflffl4 0 8 STaN > f2©fil4 0 9 ^W 
tLfc^ WKKjeSAI*. ^fftt»Ta, W, Ti, Mo, Al, Gu, Cr 

J;^ 0 3:fc, Hl(i9#«M§:^>^;i/ (Ta) KTf^L. f 2©itI!:Wl 
ttSI^bt »1 ©2g«l8l£Sft^*> (TIN) JKTfJgjfcU Sg2©H 
«KSrWKi:-r^ffl*^-*)-l±, lgl ©^SKSrS-fb (TaN) 
U l2ffliIl?:Alli:t5I*^t, ^1 <©**fltfcSHfc*:/*;i/ (T 
aN) IffiSb, m2©^«l&&CuJ8S£*&*fi#^;b*fcLTfc«f:v*. 

[0 0 8 4] 

Iff^^ftt bt. I CP (Inductively Coupled Plasma : M^^^M^^ 
XV) Xy^V^&fcttV*, 3i-yf->* r ffl35fX(CCF 4 fcC l ? i:0 2 4:S:fflvv 
**l-?4xG)^^.8S*itS: 2 5/2 5/1 0 (seem) £ U 1 Pa©ffiAT' n 
;i/S0iSIC5OOWfflRF (13.56MHz) i^JrfiALT^XT&^bti 

3/*->yi8« (Model E 6 4 5-DICP) £fflvxfe„ Sfffi S? 
) {Ctl 5 0WC0RF (13.56MHz) fAISAL, SlfCWlC M<D g S AW 7 X* 

2 1 ffiI#2 0 0 2 - 3 0 0 2 0 4 8 



r , ■ #2 0 0 1 -0 6 7 6 1 8 

[0 0 8 5] 

£3SA-f£, (07 (A) ) K-i;>irftltt>f*>K-m ^L<«-f*> 
aAScTffffcJttfJsl^. -f*>K-^iSo*#W:i x i o 13 ~5x i o 14 /cm 2 £ 
U ftI»ttEE&3 0~8 0 ke VfcLTfffc'i. *HJ6ffilT- K- XM & 1 . 5 
X10 13 /cu 2 tU iD^«jE£ 6 0 k e Vt n§?£tf ^"t 

*ts*4:oti sshcjh-tstc*. mmmic\*v> cp> ca's) & 

JBVN£#; I3T-|t'J > (P) fcfflV**. £©*^, #«Jf5 1 7—5 2 ltfn 

5 2 3 — 5 2 4««^StlS. &8ft7tt4MR«c 5 2 3-5 2 4{Citl X 1 0 18 
— 1X1 O 20 /cm 3 (Dm&&mT'nMZtf¥i-&^m'lfortm%:WiM-?Z>. Z\Z\-C\ 
pft*AaTFTfc»«t4 i l 5 *#ICH;I/^ h(Ci€>VXf 5 2 2 

[0 0 8 6] 

1X1 0 13 — 1 X 1 0 15 /cm 2 i:U totems.* 3 0~120keVtb 
T4t&3„ i(Z)i:£, p f V*MT F T Sf^tSf SftlC nSS:##t5 
" ^*fi©7C*S:^AL*V\fc«?){CV^^ 5 2 5 b ZJ&l&h, nft^MT 

X95 2 5 a, 525c £„ *HJfiMt?tt 2 X 1 0 15 / c m 

2 fcU 5 0 k e Vt LTf!«:ofe. Z\o IT, HgS^«iS«5 

2 6. 5 2 9 jb^*££*lS. 
[0 0 8 7] 

#C^T% 1/-^ hA^&Svx^ &K$£bfe^, Dffe{Cl^i?x F*?.ft5TX 
?532aj5J:t>*53 2b SML/t, 07 (C) (C^-T £ ? fC, H5ffl K-fcf 
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antrum®.® s 3 3 ^ts. «2ffl«ti5 1 s ^m^nmicMt^ 

®*1&&.*2>. *58B6MT'tt, *M#fW5 3 ZteV^y (B 2 H g ) £MV^ 
-f^-> F-^7;-0^i--5o F-^M#BF-Xi$: 1 x l 0 13 ~ 1 

X 1 0 14 /cm 2 ^ t, iHiSWffifc 3 0- 1 2 0 k e V £ LXfi&O* Z.(D^3 <Z) F 

457X9 532afc<fcU t 532 b X'Mt>tlX 
[0 0 8 8] 

&V^T% Ui?XhA^657X^S:8S!SU frfetcvx * IT, 0 8 ( 

A) {Cgtf ie>fC, i6fflK-lf>^I^^ ^ft>K-^fflMliK 
1X1 0 13 — 1X1 0 15 /cm 2 i: U *^mj±$: 2 0—1 2 0 keVtL 

^«ii7C*5:«tAb^^fc«!)(CVXi' 5 3 4 a, 5 3 4 cWU ££. pf 

Sfei^CVX^ 5 3 4 b ZMfc-fZ. #§lifeMTli F-X4& 1X1 0 15 / c m 
2 tL MtES4 0keV^lT^^. re.LT, Wigg^M^lff « 5 3 
5#7£*££*l,6„ 

[0 0 8 9] 

[0 0 9 0] 

&V>T, 5 3 4 LT 31 1 ^#63*^5 3 8 1: 

^•T-So ifflfllODJI ^i^BI 5 3 8£bTi±, ^7^VCVDffi*fc(iXA 

1 0 0 — 2 0 0 n mi: LT^*$:^^iiie«aT'^fig-r«. 0 
#*J£MT*tt, ^5XVCVDS}CJ; UKJF1 5 0 nm©»fl:3fl:3£*IK«:J£J* 
bfc = %"&4A/, fl0imil5 3 8ttB*fi;SI'fb«*]BtK:RR3eanS*><3!>T» 

[0 0 9 1] 
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Ttt, 1181^ 1 P P mjaT, »^b<ii0. lppmHTBllfi^f 
400-1000 °C, ^*S*){Ctt5 0 0 — 5 5 OVX* ftZ.lt £^t>K #Hi6MT? 

{i9 5on, 3 o^w^a-evs^fc^a^^ofco m7--}im<z>mz 

Y AG l/-if^lCj:S U—^T — -JVm. * tf -y F+f- V^^--^^ 

(RTAS) $:Jgffl-r-Sr £JjiX°g2>. 
[0 0 9 2] 

ait, ^i cDM^^fe»lRS:^-r^»l^^^c^^^as:^T^oTt ) ^^^ 0 feeu 

[0 0 9 3] 

f lt« iBMl (3OO~55Otfl~12e0ffliftl) ZftteotJfr. 

t,z£V¥mfom<D#>yv>y#>Fzm$8-*z>x.mx°&z>„ mi© 

-10 0%©#j»£-3-fr#B^tf } -e3 0 0—4 5 0°Ct?l — 1 2^r^©*II^S 
[0 0 9 4] 

?£^x% m i ®imn 5 3 8 ±icmmmmmum^ r^tmmmmm^n^ 
e>^i 2©iTOii5 3 9^Mt§ D *mmMT*i*. mm 1 ^ m&mm 

[0 0 9 5] 

■ftt, igKKiis&5 5 5tc^^T, &yfm®ffimt.*4\?nm^mcmm-t2> 

IBS 5 4 0 — 5 4 2 SrJ^fig-^^o HJRgP 5 5 6 (C33 I^T tt, 

4 3, 5 4 5, KW >«^5 4 4 &7B*fa-r& = 3 *l <b ©SHifiiUi, Mi? 5 

OnmfflTilt 81^5 0 Onrnffl^i (A 1 £ f i i: (D-^JBI) £©«JI 

2 4 ffiliE# 2002-3 002048 
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i (CR&fclr*. TaNISllCAl^CuSr^U S&fCTiKS:^ 

l fc m mm & - - > b r am & b t =& <t ^ . 

[0 0 9 6] 

aJ«-tC.H:HeflF-*t:JBV*"0**. 08 (C) t^I®#ySA-A , ti09 (ft 
-A' ■•eWWbfeWSBHcafjSl/TV**. 08 (C) 4>©««SB-B' ft 

0 9 cfJC7)^B-B' T*«Wbfe$ra0fC*ffSbTV>3<, 
[0 0 9 7] 

[0 0 9 8] 

&3 (DM&SmmmS 3 9 ±iZAl. Ti, W, Cr, £ £l*M&flMMF<Z>ffiV* 
»3ttt«:*oBtS:»fS©^K/'C>-=..i/irbT*3t«5 6 1, 5 6 2 
*. r«)«15 6 1, 5 6 2ttH*MDWnai«*«:«3fc*ft.fcSK:illll:tKC« 
fi-r^o $e>lC, r©*3tRl l 7&*^J:3K#4©»rattPK5 6 3 

iMi#»tc j: 

[0 0 9 9] 

SMS: 1 0 Onm^^b, ffia©«MKK7t* ^6 i £T»B*«S 5 6 4 
, 5 6 5 S:^fig-TS = 
[0 10 0] 

«±0ilCLt. nf^^;i/STFT 50 It pftlil/ITFT 5 0 2*6 
ftSCMO SIHIS&, S.t> , n^-V^;i/§9T FT 5 0 3 £*-*5ffiifrlIIS& 5 0 6t, 
MTFT5 0 4, f^gI5 0 5 t * ^~ -S. lSr*gP 5 0 7 S«±{C»* 

[0101] 
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[0102] 

e ] 

ft^««S:ffi3^*XgS:6tTtSifB't*. StWfcfctBI 1 1 £#V*S. 
[0103] 

*f, HJ6M5tC^VV BIO (B) fflflfflT^f^YhU^lI^ 
H7©7i'f-f^Vhy?XSS±, '>4<fctiBifI5 6 4, 5 6 5 
±CKffiR5 6 7 &?gj«L9^>^»«£fffc3. *^^JT'tt@B|6lM5 

6 7 &»«-rs«ric 7* u KMmi&mommmmwk sf^zzmz 

<fc oT*4Ria»€:«#-r Sfe&OOS^©*^--?- 5 7 2 S:ffiS©ffi«(C7gJ«bfe 

o 

[0104] 

&^t% mil 5 6 9 ^m. #^t% » i*aa# 5 6 9 jtizm&m 5 7 

0, ¥Sftfl{5 7 3 
[0 10 5] 

[0106] 

fit, w*aii:«ttia»««^js*a*ifc7f -^-f h y*xisst»i«i« 

tS:5/-;i/S5 6 8t?|fi'J^*J*S 0 i/-MJ5 6 8 (Ctt7-T 9-^MA3tlT 

&v*. ico<fce){cbTiiii i tcjjtf sifssiafgt^^t a. * lt, & 
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[0 10 7] 

«_t© i e» tc l -cf^is s n« * ax*'* * * t±#««^fi#§tf>«OTcsi5 1 b r « 

[0 10 8] 
[0109] 

(Electro Luminescence) tfft ?>tlS^«Sft^S:#tfJg ($8}fc 
[0 110] 

^tl&X-f7f>^TFT 6 0 3ttH8 (C) fflnf t^MTFT 5 5 1 5:1 
wrnMftSJlS. LfetfoT, ii©fi(infY^;i/STFT5 5 10^l: 

[0111] 
[0 112] 
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o o±tc»»e>tifc«»ia»ttHi 2®cmo smRtm^-cmmtsn 

[0113] 

ife, I»7 0 1. 7 0 3 liCMO S0»©V-*BBMU 7 0 2ttKW>B 
*fcUT«IB"i-*. l»7 04BV-^II|7 0 8 tM9f>nFT 

17 0 9 £X>f y^>if TFT© KU-f >fl(S& fc*fttt(C&irr«nil£ bT 

[0114] 

SSffl»TFT6 04ttS8 (C) (Opf t*AlTFT5 5 2 SI^ 
Ti(MtS*l*. tot, *36©»9Hip^-r*^STFT 5 0 2©«WS:#HI , r 

[0115] 

SII7 o 6tt««S««TFT©y-^B!llt (*8l£#iM§Kra«§'*-S> T? 

»>J, 7 0 7BSS!lffliTFT©Blg«S7 1 0 _htcM*a3 Z. t. 7?aig«ffi 7 1 
[0 116] 

7 10(4. a49*m««&4:«HMS (fg^*^-©®®) T-fea. 9 

g§„ wiaaw^Btic^u^ASrSjnbfetio&fflv^Ttfav^ was* 
i7ioit iffiKMt'srjfJrt-rsatrK^fflftSWiMMiBt? i i±tc^^-r-So * 

gJIflSfCfc^Ttt, WflB^&J&SSpSfilRT 1 1 SrM^TT FTtCj:3flgM5:¥ 
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[0 117] 

mmi 01-707 *i&mfc. m \ z z^ic^y? 1 1 2 
A>?7i2sioo~4oo nmammz-stimmmbi; <i*mmfiimmzrt 

[0 118] 

ftlMgt^S. *HJSMT-ttA>^ 7 1 2(Z)M!|Sfi:^^$e^M^lC*-7jf> 
fiWil X 1 0 6 ~1 X 1 0 12 Qm (^ft b<ttl X 1 0 8 ~1 X 1 0 10 £2m) £ 
[0 119] 

®*«^7 1 OCDJifctiJgftJI? 1 3 SI 2t?l±-H* 

LfrBRbT^fcH)*, **iSMT-(±R (*) . G , B (*) <D&&lZtt 

»»*mft**ltV»*. JlttWfCtt. iE?LfiAftbt2 0nmfffll7?n 
^7-> (CuPc) K&fgtt, f©±i:MItl/t7 0nmffOhU^-8 

-^;y;7h7^5-7A«# (Aiq 3 ) mzmnr~mmm3kt: lt^s. 

•g. r i: -eaa&ft * r £ #T* S £ . 

[0 12 0] 

[0121] 
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rtt. Miaa® i«%b<tt2Kfcjsi , *-*7B**»6)3a!*a»*iR%b<tt-en&o 

[0 12 2] 

?.<»WiMi l 4*Tf»*a*ifc»jAT?»>6* : f 7 l fcfc, 

T?V^«3tt*?7 1 5 tt, Bf*«ffi (»«) 7 1 0, S3tf7 1 3 j&tfBSli 7 1 
[0 12 3] 

7 1 5 S:^iCl^ie)tCtTA>yi"<-i/3>i7 1 6 

< «Sfl:»'fb3i*i)i&*'&ift<tK*»e)3a: »; l < tess^fc-e 

[0 12 4] 

DLCRitgiB*e> i o o*cjsiToa«*BH"eAi!tHriB - e»*fe*, mm 

tt©ffiv*#3fcjf7 l 3©±#K%#J^j*fl|*S£i:#TfS*. DLCS 
^nv*>^a&*#«<, ?§316®7 i aoai-ftSrWUBtsri:^ 
»T|gT?&S 0 r<0*fctt<ilihXilI&fT3IHK:?&*fcM7 1 3 aWtf 

-5 h V % o ftJS & R&ihT* £ & . 
[0 12 5] 

$<=>{C, rty 1 6_hlCft±#7 1 7 AA-M7 18 

|RS*&* b < tt»ftl»jfc»*&#"rs«St«:8t»* i 

#£li«K:£^T*-*-#7 1 8 tttf^x&K'P^&K^?* 
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[0126] 

Z.O LTHI1 2(C^1" £3**36©»3ft««)B^5»*-r*. 7 1 2 

a-#5£ (*fci*-f >#5$) ©/amiss* &«v*t, *«jwa«rK:a«w 

[0 12 7] 

i«iCnft^Jl/STFT 6 01, 602, 7-f7f>HFT ( 
nft*^iTFT) 6 0 3 £J:t>**§fE§!HiPT FT (nft^MTFT) 6 0 

[0 12 8] 

BP-fe. TFT©»3tXS#-*MJC«*fl;3ftT£y, *Jffl|6i_hfeJ;t>*S 
[0 12 9] 

3>blC, HI 2fcfflV*T«WUfcJ:-5K:> 4*- h«»C,fei»ffl?£^LTfifc£ 
£ K * £ i: tc J: y * y h * * U K: fi S &it C Bt v * n ^ * 

[0 13 0] 

fixates*, tf, -ecffiJCtifl^iJEFI*, D/An^-^t. r 

*tiEia»a!^©a»aia»SR-o«M»»±K:^rtBriiT»*y, £e>ic 1**^1;^ 
v >f ? a :/ a -fe £ % b e> & 

[0131] 
[0132] 
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HI 3 (A) tt, a^JR^oWifct^Srffo&WIISiRtiiSH. 013 (B 
) IJI13 (A) feC--C T-flJWLfcllTffilllT'feSo j&«nfa<a*lfe8 0 1tt 
y-*flUB»IHHk 8 0 6f*B3Rfl|S, 8 0 7«>f- hflUBfl»|§l8n*«S. 
9 0 1tt*^-tt, 9 0 2ttJ|lJ/-A#, 9 0 3Sf 2i/-^f»'J. »1 
0 2T*H**lfeWflffCttiif.lt#9 0 7jWRtt£>*lS.. 
[0 13 3] 

9 0 4 teV-;*ffiISMfrEJ&8 0 l&tf^f- hffi!lSg»IS&8 0 7tCA*£ 
, IITttFPCL*>Ha<SftTV^V^, r © F P C IZlff V y hffiftftjlft ( 

pwb) ^ftTur*^. #9iiii#Kj3W*»ftK«K:tt, 

[0134] 

*c, mmmmz-D^^xmi 3 <b> sja^Tsw!-*-*.- s®7 o o©_h^{c 

ttH*SP8 0 6, hm$&Mm®8 0 7jJi»«l3ftT8»J, Hf*».8 0 6tt« 
tKHfllT FT 6 0 4 fc-fCD F l/-f >(C««,e9(C©^StlfcBrlg«ffi 7 1 0 &-g"t? 
*»01f3RK:j:»;jg«3tlS. ^-hMffiS&im8&8 0 7ttn5=--V*;i/ST 

FT 6 0 1 t pft*MTFT 6 0 2 i: S:I^totfeCMO S @8& (014 

[0 13 5] 

W*»K7 l 0ttM*?©iii: l/T«l6-r*. £fc> a**^7iocDM 

3S{CliA>^7 1 2#Jgjft3*l, ®jR«1i7 1 b_hJCt«83fc*7 1 3fi«fctf»« 
[0 13 6] 

^ffi7 1 4 tt£i!ISSlc£;jicZ)iaife§S£ LT%*teU SffiBEIRg 0 4 igfilT 

fpc9 o siznnwizmmztix^z,, se>(c. mmms o 6&t>*^- bvm 
mmms o 7tc-gp**i*iu?tt^TiaiS7 1 i&z&rtys/K-z/ayms 6 7 
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[0 13 7] 

fcHttTfcAV*. fit, «1 S/-^/tt9 0 2<©rt«(Ctt»iht*9 0 738«^*a 
*ITV^«. »lS/-;i/»9 0 2, Wlh#9 0 7tLTttI«* 

JBV%£©>W£bVV ftl i/-;i/#9 0 2tt"C**^W*4)"»{>KlR*aa 

Lfcv*#tt"e&Srfc#a*l/^. S&tC, WihM9 0 7C0^gP{CPRMS(r*l: : fo 
■3 %K * Sfcft Hut & %> o «K $: **f 3 * T % a v % . 
[0 13 8] 

«3t^5rSe» <fce>tCLT^tt<i*lfcitit#9 0 7tt#A*-#9 0 1 

Z^^X^y 0 laC^t^TFRP (Fiberglass-Reinforced Plast 

ics) , PVF (tK U ¥—)V7W7 -i F) , V-f 5-, tK U ^x^US fett.T * 

[0139] 

*flhM9 0 7 SiBV»T*A-tr9 0 1 fct6*Ufc«, *flfc#9 0 7 COM 
B (RMffi) &S?«te)(C$2i'-^9 0 3 SSW5. ft 2 9 0 3 it 

m 1 i/-;i/#9 0 2 £mVttft*:m^2> 
[0 14 0] 

[0141] 

*HJ6«lttl61feMi »I5<D^fft»-J: Sffitcffl^-a-ij-tirsr fc#Rf 

[0142] 
CMffl8] 

3 3 ttJfE#2 0 0 2 - 3 0 0 2 0 4 8 
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m^x iz*9%w s , 

[0 14 3] 

^©«t&«^-$S#§£ nit bf^^-*^^, t^*;^*^, ^nyii'^- 

Ell 5&0tHl 6{C^-t„ 
[0144] 

014 (A) liA-y-*-;i/3>bf3.-*T?S)y, *#2 0 0 1, Hf«AiJ«|52 
0 0 2, S^gP 2 0 0 3 , *-^-F2 0 0 4f?:§C. #3§H,g £:g^gp 2 0 0 

[0 14 5] 

014 (B) tt^^-A^^T'feU, ##2 10 1, 3t^gP2 10 2, W^A 
ijgP2 1 0 3, MftZ.4y*2 1 0 4, A«yr-U-2 1 0 5, g|gigp 2 1 0 6^ 
fcUffro *l§W5:*^gP2 1 0 2 KME** d £ #T'£ 5. 
[0 14 6] 

014 (C) B=EA>f ;i/3i/tTa.-^ (*E- tf^/H > ifa. - 9) "£&*J, 
2 2 0 1, #;*^gP2 2 0 2, S#£P 2 2 0 3, 2 0 4, 

2 2 0 5 *&*t?. *»Wtt*W»2 2 0 5 fCSffl 
[0 14 7] 

014 (D) 8d-^Mf-{ X:/W??& y, *#2 3 0 1, ^SP 2 3 0 
2, T-ASP2 3 0 3^&^-fco #»Ett*a*»2 3 0 2fC*#*-*rfc#T?S 
*. 

[0 14 8] 

014 (E) li^ny5AS: £tt b t=.tzmmfa (JSAT, 

VST/U-fY-T'&U, **2 4 0 1, *5^SP 2 4 0 2 , * tf- #3P 2 4 0 3 , 
§B«MIE#2 4 0 4, »ffX-f -vf 2 4 0 5^t&-g-t? 0 Z. <D? U-f -y-ttffi 
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mmfo fcUDVD (Digt ial Versatile Disc), CD 
[0 14 9] 

014 (f) li^^^w^t'fe'j, ##2 5oi, *^au2 502, sub 

32 5 0 3, fftflsx-f 5 0 4, g«SP (0;*L&^) 4$«:-£tf. ^IgBJ!?: 

*^g|5 2 5 0 2{Cjg/Bt-£r t^ttfss. 
[0 15 0] 

015 (A) !i7D> ha^oyif dt-t*y, a*fg«2 6 0 1, y 
-y 2 6 0 2*fc*tf. #«re(4S*f3ig2 6 0 1 

B2 8 0 ©ffii(0«»ia»tcjiffl-rsri:jfii«-e3»*. 

[0 15 1] 

HI 5 (B) ttUTa^nyi^^-T'fe'J, ##2 7 0 1, SUtfBB 2 7 0 
2, 55-2 7 0 3, X9U->2 7 04§m. *^SStfS«2 7 0 2 

3*. 

[0 15 2] 

015 (C) tt, 015 (A) lt?01 5 (B) # {C;)3tf5«»g|fi2 
6 0 1, 2 7 0 2CDiac!)-flS:SLfeH i C»4. tt»«t2 6 0 1, 2 7 0 2 
», 3t®3t^*2 8 0 1, 59-2 802, 2804~2806, #*-f?n-fy 
^55-2 8 0 3, ^yXA2 8 0 7, il^lfi2 8 0 8, gli«2 8 0 
9, «#3fc?Si2 8 10-C«fiK3n5 s «*f 2 8 1 0 Stfl/l'X^ 

jttf#«SCT?ftoTt»-J:V^ 015 (C) fpiZ&^T&fPT'TFLfcft&K 
[0153] 

01 5 (D) (i, 01 5 (C) ^?\Z^ ^%U%^^2 8 0 1 ©«5iCD 

— «S:^UfcH-e»*. 3tl^2 8 0 1li, y:7b*#-2 
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8 11, ytm.2 812. u>xrH zsis, 2814, ffiytmnm* 2 8 1 

5, l)tl/>?:2 8 16T'M3il| 1 o HI 5 (D) K:5*-Lfc3ft»3fc3** 

[0 15 4] 
[0 15 5] 

016 (A) ttgMHMS'VfcU. **2 9 0 1. *^HJ*»2 9 0 2. 
#952 9 0 3, ^§2 9 0 4, g^-f-yf 2 9 0 5, 7>ft2 9 0 6^l: 
fMJ. ##&9!S:*^BP2 9 0 4fC®fl§f •SrfctfT-ig*. 
[0 15 6] 

h 1 6 ( b ) «gi^#fg (m+wm) T*2bv, ^3 0 0 1, m^m 3002 

, 3 0 0 3, mnm»3 0 0 4, Jg#X-f 005, 7>-x-^3 0 0 6^& 

*tf. #58HJ!l±3l^g|5 3 0 0 2, 3 0 0 3 IClffltfiiilWSS. 
[0 15 7] 

HI 6 (C) tt-^-f *^l/-fC»»;, #tt3 101, £t#£3 1 0 2, *^8P 

3 1 0 3 ^sfc-£t?o *^B^»^g[53 1 0-3 {cJiMf sri:*^^s„ #HS9!C9 

[0 15 8] 
[0159] 
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(b) m&{£iz9ir&wwzmm*&z.t.#'vi*&. 

[HI] #«8#l8jg**S*jS©-««:j3*-rBI. 
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